Lactate and pyruvate metabolism in injured cat spinal cord before and after a single large intravenous dose of methylprednisolone.
The lactate content and the lactate/pyruvate ratio of the acutely traumatized cat spinal cord have been studied and were found to rise rapidly following a 400 gm-cm injury. Lactate levels rose nearly twofold within 5 minutes after injury, peaked at 2 hours after injury, and remained significantly elevated for at least 8 hours compared to an adjacent uninjured segment of traumatized cord. Pyruvate levels, on the other hand, fell acutely in the injured section of cord during the 1st hour after injury then rose slowly over an 8-hour period. The changes in tissue lactate and pyruvate metabolism in the spinal cord following injury are consistent with a marked injury-induced reduction in blood flow. The elevation in lactate and the fall in pyruvate levels observed at 1 hour after injury were completely prevented by the intravenous administration of a single 30-mg/kg dose of methylprednisolone sodium succinate at 30 minutes after injury. Lower or higher doses of methylprednisolone were far less effective. The effects of the 30-mg/kg dose of methylprednisolone on tissue lactate content were associated with high tissue levels of the glucocorticoid and were short-lived, paralleling the accumulation and elimination pattern of steroid from the injured tissue. The results suggest that, in addition to other reported beneficial actions of large intravenous doses (30 mg/kg) of methylprednisolone on the injured cord, the glucocorticoid may also improve blood flow to the injured segment as has been suggested by others. The use of high glucocorticoid doses, early therapy initiation, and rigorous maintenance dosing is discussed.